Hyaluronan and CD44: modulators of chondrocyte metabolism.
Stability of cell-matrix interactions promotes tissue homeostasis, and matrix receptors provide for the assembly and retention of matrix as well as the linkage to the signal transduction pathways activated in response to changes within the extracellular matrix. Therefore, changes in cell-matrix interactions may influence cell responses to cytokines and cell survival and may facilitate tissue remodeling. Matrix components sequester or present soluble morphogens to their signaling receptors. Another layer of complexity would be the establishment of new or uncoupling of cell-matrix interactions, leading to altered cellular response to morphogens. The hyaluronan receptor CD44 serves as the critical link for the retention of hyaluronan-proteoglycan aggregates to the chondrocyte cell surface. As we continue to define functional chondrocyte CD44, future studies will need to include analysis of the variant CD44 isoform expression, phosphorylation, cytoskeletal interactions, occupancy, and turnover. Disruption of chondrocyte CD44:hyaluronan interaction will induce a cascade of events resulting in the activation of both catabolic as well as anabolic gene products. Fragments of hyaluronan produced in free radical processes have the potential to augment the production of nitric oxide in a CD44-dependent mechanism. Data also support an emerging paradigm that CD44-mediated signaling affects both chondrocyte survival pathways as well as apoptotic pathways.